Effect of co-lipids in enhancing cationic lipid-mediated gene transfer in vitro and in vivo.
Complexes of DNA and cationic lipids are promising vectors for gene transfer. Most cationic lipid formulations contain both a cationic component and a neutral co-lipid. We found that the co-lipid could influence DNA uptake in COS-1 cells, but processes subsequent to uptake were even more important in determining gene expression. We compared dioleoylphosphatidylethanolamine (DOPE) and structural analogs of DOPE combined with cationic lipids and found that DNA uptake and transgene expression did not always correlate. Transgene expression was dependent on DNA uptake into the cell, on entry of DNA into the cytoplasm, and on release of DNA from the lipid complex. We found that some co-lipids had a greater effect on DNA uptake, whereas others had a greater effect on steps subsequent to entry. Based on those results, we tested the hypothesis that co-lipids conferring different properties could be combined to enhance gene transfer. The results showed that a combination of co-lipids had a synergistic effect on expression. We also found that structural analogs of DOPE were more effective than DOPE in enhancing gene transfer to mature human airway epithelia studied in vitro and to mouse lung studied in vivo. These data provide insight into the mechanism by which co-lipids influence cationic lipid-mediated gene transfer and show that optimization of the effects of co-lipids can enhance gene transfer both in vitro and in vivo.